This paper looks at the relationship between higher education ministers and the performance of the sector that they govern. Using an original panel dataset with the characteristics of European higher education ministers, we find that having a past experience in the sector leads to a higher level of performance, as measured by ranking data. Making a parallel with the literature about the impact of education on the educated, we discuss potential explanations behind the impact of this on-the-job learning experience. As we find that this characteristic has no impact on the spendings of the sector, we argue that this academic experience makes them more prone to introduce adequate reforms. Furthermore, we find that this result is driven by ministers with both this sector-specific and an electoral experience, the latter measured by a succesful election at the regional or national level. This tends to show that political credibility should not be overshadowed by the importance of the sector-specific experience of ministers. * The authors thank participants at the LAMETA seminar (University of Montpellier) and the BETA seminar (University of Nancy), and especially Benoit Mulkay and Jo Ritzen, for early comments. Any remaining errors are our own.
Introduction
Higher education is an unusual sector to administer. It houses peculiar institutions such as shared governance, academic freedom or tenure. It is composed of workers pursuing multiple activities which can hardly be measured or compared. Universities and colleges are accountable to their local and national government but play in an increasingly international playground. In this context private and public motives are not always going in the same direction, such that it leads to an unconventional blend of market forces and regulations. Due to these peculiarities, it is important, in order to improve the functioning of the higher education system, to have these institutional constraints in mind or to try to make them further evolve in the desired direction. Having experienced them from the inside may prove to be an asset once in charge of the administration of the sector. Having been a stakeholder teaches you their specific role and foundations.
The main point of our paper is that experience in higher education facilitates the implementation of reforms that can then improve the functioning of the system. In this respect, we analyze the link between the characteristics of higher education ministers and the sector they govern. This work is at the crossroad of two streams of the literature. The first relates to the works done by political economists on the important role played by political leaders. Following Jones and Olken [2005] , according to which leaders matter for growth, Besley et al. [2011] show that their level of education plays a key role in this relationship. Dreher et al. [2009] explain this further by the tendency of educated leaders to be more reform oriented. Focusing, as we do, on ministers rather than on country leaders, Moessinger [2014] and Jochimse and Thomasius [2014] find that the professional background of public finance ministers can help him solve the state budget's common pool problem for which he is appointed.
The second is linked to the economics of education literature that tries to explain performance in the education sector. Using cross-country data in the context of compulsory education, previous works (see Hanushek and Woessmann [2011] for a survey) claim that resources and, most importantly, institutions matter. Due to the absence of standardized test scores, Aghion et al. [2008] have used ranking data to make a similar statement for the higher education level. Closer to this study, Goodall [2009] and Goodall et al. [2014] have looked at the role of higher education leaders in determining the performance of their own institution. These works find that having an accomplished scholar (as measured by the number of citations) can influence positively the research productivity of the institution. Arguments such that they are credible leaders, experts in the work done by the institution they now manage and standard bearers are presented. 1 To our knwoledge this work is the first that tries to understand the role of political leaders, and more precisely their background, in the higher education sector.
Using an original panel dataset with the characteristics of European leaders, we test if having been active in academia influences the performance of the higher education system, as measured by ranking data. Controlling for economic and political institutions as well as for the characteristics of the sector, we observe a robust correlation between the higher education performance and the academic experience of the minister. We discuss potential explanations behind this result, each related to the impact of education on the educated, as previously discussed in the literature, applied in the context of on-the-job learning experience. Being active in the sector as a professor, a dean or a rector can improve their general and sector specific human capital. The links and relationships accumulated throughout their careers can impact the sort of decisions they make when becoming a minister. This past experience can also make their preferences evolve, such that they have a more public oriented behavior. Finally, in the beginning of their mandate, when the information about their ability to govern the higher education system is imperfect, this previous experience sends a credible signal to the electoral base and the people directly impacted by the changes to be implemented.
Furthermore we find that this relationship is conditional on the political experience of the higher education leader, as measured by a succesfull election at the regional or national level. Hence, our result is driven by leaders with both political and sector-specific experience. Finally, we find that having an experience in the higher education sector does not lead to an increase in the funding received by the higher education sector. Assuming that money and institutions are both important ingredients to have a well-performing higher education system, as aknowledged in the literature, this last finding makes us claim that experienced ministers are more prone to implement reforms that improve the sector's performance.
The paper is organized as follows. Section 2 discusses the main theoretical explanations behind the link between experience in the higher education sector of ministers and the performance of the system. Section 3 presents the data that was collected for this empirical study while Section 4 discusses our empirical strategy. The main results are derived in Section 5. Robustness checks related with different dependent variables, samples and estimators are exposed in Section 6, where we also discuss the issue of endogeneity. Finally Section 7 concludes.
Hypotheses
Past experiences shape ministers and how they govern. The case of higher education ministers is of particular interest, as they control a well-defined sector in which many of them have been previously active, as a student, a lecturer, a dean or even as a rector. Even if imperfect, cross-country comparisons of the sector performance can be made and are a much discussed topic among higher education circles, the press and the political arena. To explain the impact of this on-the-job learning experience on the performance of the higher education sector, we draw a parallel with the works that have studied the impact of education on students. We classify each of these potential explanations under four categories. The first argument is directly related to the theory of human capital. The on-the-job experience acquired in the higher education sector should improve their (cognitive and non-cognitive) skills and their knowledge. Some of these are general and others are limited to the higher education sector. One of the key skill acquired through trainings and on-the-job teaching experiences is pedagogy. It gives them the ability to convey in an understandable manner complex informations. This can be useful when communicating about a reform to a wide and a specialized audience. Another key skill relates to the managerial experiences gained from being dean or rector. Finally, they have acquired a wide knowledge of their sector. Institutions such as tenure, academic freedom, the publication process or shared governance might be perceived as awkward to an outsider of the system (Gordon [1999] ). Being an insider of the system give them the possibility to grasp their key roles and foundations. It can help them to develop a perspective on the policies to implement keeping these constraints in mind or to make these institutions evolve. Hence, these skills and knowledge should lead to a better-functioning ministry and an improvement of the higher education system. The second explanation relates to the theory of social capital, as pionnered by the work of Pierre Bourdieu. Throughout their career, ministers have accumulated links and relationships. This social capital defines their socioeconomic status. This status should impact the decisions of the minister as it creates a form of personal loyalty towards some of the key stakeholder of the sector. As argued by Hayo and Neumeier [2012, 2014] , a minister with a greater experience in the higher education system would spend more in this sector, as a way to please people with the same social background as him. However, this could also lead to a form of regulatory capture (see DalBo [2006] for a review). By being too close to the interests of the sector that they are governing, a minister with an experience in higher education might be reluctant to reform the system in the general public interest. Overall, it is unclear in which direction this explanation will impact the link between sector-specific experience and performance of higher education.
The third argument relates to the preferences of people with an experience in the higher education sector. A number of empirical evidences (see for example Milligan et al. [2004] or Dee [2004] ) have shown that education improves citizenship and lead to a more public oriented behavior. This argument, used by Besley et al. [2011] to explain the better economic performances of countries governed by educated leaders, can also be considered with on-the-job learning in the higher education sector.
The fourth class of argument relates to the signaling theory, in the sense that the ministers background conveys information about them. Their past education and experiences have not only an impact on their performances, it also sends a message about some of their characteristics (related to their ability and preferences) that are not perfectly observed by the stakeolders of the sector. As this signal is costly to acquire, it seems accurate to state that people with relatively superior characteristics will be more inclined to invest in it. Hence, this signal can be seen as credible. The legitimacy derived from it should facilitate the implementations of reforms by building a trusting relationship between the minister and the people with a stake in these reforms. It sends a signal about their ability but also about their preferences, as it shows that they share similar values (Goodall [2009] ). This signaling can help diminish information asymmetries which are especially present when ministers have no previous experience heading a cabinet or in the begining of their mandate. Overall, this should facilitate the implementation of reforms and have an impact on the performance of the sector.
Data
To test the links between the experience of the minister and the performance of the sector, we have collected an original panel dataset. The characteristics of our database are dictated by the availability of our dependent and independent variables. We focus on European countries, as they tend to have more comparable higher education systems since the implementation of the Bologna reform. Unfortunately, starting from the EU25 countries, we had to drop some countries due to lack of data. We have dropped Belgium, as there are no higher education ministers at the national level. Also some countries were withdrawn because some variables were not available at the same period as the others. Finally we obtained a balanced panel data of 160 observations from 2003 to 2011 for 20 countries: Austria, Czech Republic, Denmark, Estonia, Finland, France, Germany, Hungary, Ireland, Italy, Latvia, Lituania, Netherlands, Poland, Portugal, Slovakia, Slovenia, Spain, Sweden and the UK. This corresponds to the record of 77 different ministers that were in charge for 2.5 years on average (see Table 1 ).
Our main explaining variables are related with the characteristics of the minister in charge of higher education. For the purpose, we have assembled informations coming from diverse sources such as parliamentary websites, wikipedia or personal websites. 2 We have tried, to the extent possible, to have the informations confirmed by two different sources. A leader is allocated to a year if he or she is the one who has stayed the longuest in power during that time. Our key variable of concern is experience in tertiary education. It is a dummy variable which is equal to one if the leader has ever been a lecturer, a dean or a rector before holding the minister's position. We keep in consideration whether he has had a previous electoral experience, as measured by whether or not he has ever been elected at regional or national elections, and experience in private sector, which is a dummy equal to one if he has worked in the private sector before becoming minister. In addition to this, we also consider his age, his tenure at the job and his political affiliation, as described by a dummy left which is equal to one if he is affiliated with a leftist party.
Other control variables related to the higher education system, the state of the economy and the political context are also included in our model. These data are collected from Eurostat, UNESCO and the Database of political institutions (Beck et al. [2001] ). We first control how centralized the higher education system is with % from central gvt. It measures the share of the education budget which is distributed by the central government. 3 Spending in % of GDP is the share of wealth which is invested in the higher education sector. We control for the country's economic and public finance conditions by including GDP growth and debt as a % of GDP. Finally, we introduce an index of political Fractionalization which highlights the extent with which the power of the government in place is diluted among different political parties and whether or not it is an election year at the national level.
Compared with the literature looking at the determinants of the performance of compulsory education which uses standardized test scores such as PISA (see Hanushek and Woessmann [2011] for a survey), there are no consensus among economists nor policy makers on how to measure performance in the higher education context. Previous works looking at country level data have mainly used ranking data at the institution level. Far from being uncontrovertial, they are much talked about in the media, among policy markers and whithin academia. Recent works have shown that they play a key role in the local and international student's decision where to study (see for example Luca and Smith [2013] and Beine et al. [2014] ). In line with Aghion et al. [2008] , we aggregate information from the Academic Ranking of World Universities (ARWU), also known as the Shanghai ranking, to be able to make cross-country comparisons. We take the following steps in order to obtain an indicator of performance at the country level. As there are 500 institutions in the ranking, we give to each institutions a number equal to 500 minus its rank. We then take the sum for the institutions of each countries. This gives us our sumrank independent variable. 4 Before going futher, it is important to detail how this Shanghai ranking is constructed. It is the aggregation of 6 indicators: alumni winning nobel prizes and fields medals (as a proxy of the quality of education), staff winning nobel prizes and fields medals, highly cited researchers in different subject categories (as proxies of the quality of faculties), papers published in Nature and Science, papers indexed in the Science Citation Index-expanded and social science citation index (as proxies of the research output) and per capita academic performance (to normalize to the size of the institution). For each of these criteria, the institution with the highest score has a score of 100 and the score of other institutions is normalized to this score. The final ranking is based on the aggregate indicator obtained from the weighted sum of these 6 indicators (a weight of 10% is given to the first and last, 20% for the others). Note also that, for the two first indicators, a smaller importance is given if the alumni or faculty received an award more than one decade ago, more than two decades ago, etc. Only papers published during the 4 years before the ranking are considered. Hence, the ranking is closer to be a measure of the stock than the flow of the institutional performance. As discussed in David [2013] , it is biased towards top level research oriented institutions, it favors hard sciences and it is unclear whether the indicators are measuring what they are supposed to. However, compared with other rankings, it has the advantage of using the same methodology over the years in a transparent manner (which allows to recompute the indicator and to make comparisons across years) and to focus on several countries. Table 1 presents summary statistics of these variables. 
Estimation Strategy
Our aim is to estimate the impact of the experience of the minister of higher education on the performance, as measured by our sumrank variable coming from the Shanghai ranking. Since the performance is not only influenced by current events but also by past achievements, we include the first lag of the dependent variable to account for persistency and slow adjustments in higher education performance. Thus we estimate the following dynamic panel data model:
Where sumrank it is our higher education performance for country i in year t, leader it is the vector of characteristics associated to the minister in charge of higher education, X it are the contemporaneous control variables presented in the previous section and it is an error term.
It is likely that the effect of reforms and/or policies implemented by a new leader will take some time before displaying effects. We assume a lag of two years in order to catch the effect of minister's policies before it can be dismanteled by a potentially different-minded successor 5 . To ensure that we do not confound our variable of interest with country-specific omitted variables that are constant across time or time specific omitted variables that are constant across countries, we include a series of year dummies θ and a series of country fixed dummies ρ. We estimate the following regression:
The model can be estimated with a standard two-way fixed effects approach (LSDV) 6 . However, in a dynamic panel data model the lagged dependent variable correlates with the error term, which causes downward bias of the autoregressive coefficient. On the contrary the bias on the coefficient of the independent variables is positive. While it has been shown that the bias is small when the number of period is large (Nickell [1981] ), it may be problematic with small sample as ours. Arellano and Bond [1991] propose a Generalized Method of Moments (GMM) approach to incorporate suitable conditions for fixing identification problems related to endogenous covariates. They use all valid lags of the dependent variable as instruments to obtain unbiased estimates. However GMM estimators are well suited for large samples but suffer from poor finite sample properties for small sample and tend to underesti- 5 The choice of a lag of two years is not uncommon in the literature on leaders, i.e. Gohlmann and Vaubel [2007] use a lag of two years to assess the effect of central bankers on the inflation rate. Increasing the lags by 1 or 2 years does not change our main results. However it reduces the size of our sample.
6 A Hausman test reveals that the results of the fixed-effects approach differ significantly from those of a random-effects approach. mate the coefficients of the exogenous regressors. Given the low number of observations of our sample, it is necessary to look at alternative estimation methods. Judson and Owen [1999] , Kiviet [1999] and Bruno [2005] rely on a standard fixed-effect estimator but use an approximation of its bias to obtain a bias-corrected estimator (LSDVc). They propose a two-step approach in which a consistent estimator is chosen in the first stage. Using simulations, they show that the bias-corrected estimator generates more accurate estimates and lower standard errors than the GMM estimators 7 .
Since the LSDVc estimation is a two-step procedure we need to first estimate consitent coefficients. They can be obtained using various estimators but we use the LSDV estimator discussed above as it has been shown to be more efficient than other alternatives (Bruno [2005] ) 8 . In order to estimate the variance-covariance matrix of the LSDVc estimator, we apply a bootstrap procedure for the standard errors with 200 repetitions. This method outperforms the analytical variance estimator. Table 2 illustrates the regression results. The first column displays our base model. This specification only includes our leaders' variable as explanatory factors of tertiary education performance, that is experience in tertiary education, electoral experience, experience in the private sector, age, political orientation and tenure at the job. The results indicate a rather strong path dependency of the performance since the coefficient is positive and significant. This can be explained by the various components of the ranking which are using windows of several years and give a not much smaller weight to older output. Having an experience in tertiary education is positively and significantly correlated with the results obtained in the Shanghai ranking. This support our argument that experience in the sector matters. Electoral experience is negatively but marginally correlated with the performance. Though an experience in the 7 In a simple OLS regression, the lagged dependent variable is positively correlated with the error such that its coefficient is biased upward. On the contrary if we introduced fixed effect, the coefficient should be biased downward so that the consistent estimate should lie between the two extreme values. Below and in the appendix we present estimations based on a linear model with and without fixed effects as well as GMM estimations.The results show that the Arrelano-Bond fails to fix the downward bias from linear fixed effect estimations but LSDVc estimations provide bigger coefficients. 8 In the robustness tests we will present estimation results when we use the GMM Arellano-Bond estimate instead. It does not change the results. private sector is a positive indicator of good performance. The coefficient of age is negative. This tends to demonstrate that older ministers make less decisions which improve performance. Finally, coefficients associated to leftists and tenured ministers are positive and significant. We then improve our specification by introducing other important covariates of performance discussed in Section 3. Countries have different higher education landscapes, above all in the extent they distribute their public finances. In specification (2), we include the indicators of the educational landscape: % from central gvt and Spending in % of GDP. In order to control for differences between economic levels across countries, we include in specifciation (3) GDP growth as well as debt as a % of GDP. In specification (4) we take into account the political environment by introducing the government fractionalization and if it was an election year.
Results
Adding other covariates does not change our previous results about the effect of ministers' characteristics. Interestingly, countries that display bet-ter performances are those that rely more on decentralization 9 . Countries with the higher level of spending are those with the highest performance. GDP growth appears to be negatively correlated with higher education performance but is not significant. Government debt has a negative effect on performance. Political environment variables appear to be non significant. It may be surprising that over all specifications, the effect of past performance, whereas significant, is rather small, smaller than 0.5. However this can be easily explained by the fixed effects we use in these estimations. If we withdrawn the fixed effects and performed a simple OLS estimation (see Table A .1 in the appendix), the effect of past performance increases much and is close to 1.
Over all specifications minister's experience appears to be an important factor to explain performance. Especially, experience in tertiary education is positive and highly significant 10 . An important aspect of the data is that those with an experience in higher education have, on average, smaller electoral experience than the others, 63% against 83%, and this difference is significant (Wilcoxon-Mann-Whitney test: z = 3.781, p = 0.0002). The two experiences appear to have contrary effects in Table 2 . When we control for having an electoral experience before the current position, we cannot disentangle the two effects properly. In order to go one step further we include a term of interaction between electoral experience and experience in higher education in specification (5).
The results show that a minister with an experience in tertiary education is indeed an asset, conditional on having an electoral experience. The effect of having been a lecturer or a dean/rector is positive, whatever the electoral experience but it is only significant for those who do have experience. On the contrary, those with an electoral experience but no academic experience are negatively and significantly correlated with performance. These results show that the negative effect of electoral experience that we observe in the first specifications is driven by those without an experience in academia. 11
Robustness
In order to test the validity of our results, we conduct a series of robustness tests. First we look at subsamples as well as at other dependent variables. Then we look at other estimators than the LSDVc estimator. Finally we discuss the problem of endogeneity of our variables.
With respect to different dependent variables and sample
Our initial sample is made of very different countries. Especially, some European countries have experienced important changes. Eastern countries may be outliers since they have completely rebuild their institutional landscape since the fall of the iron curtain. Some of them were also not always an EU member state. In Table 3 we test our results when we limit the sample of countries to those of the EU15. We obtain similar results except for the electoral experience variable that is no more negative and significant. Some countries have a totally different organisation of the higher education sector. Some are highly decentralized with a lot of compentencies at the regional level, and even regional ministers in charge of higher education. Especially this is the case of Germany, Poland and Spain. When we withdraw these countries from the sample it does not impact our results qualitatively, as shown in column 2 of Table 3 .
We also check whether choosing a different measure of performance affects our findings. As mentioned in Section 3, we can compute another performance indicator by taking the sum of the index used to compute the ranking of the institutions in each country: the sumindex variable. The results presented in the fourth column of Table 3 show that changing the dependent variable does not affect our conclusion about the minister's past experience. However, except for the past performance, the other control variables are not significant. 11 We have also looked at the interaction with experience in the private sector since it appears that those with a higher education experience are also very few to have worked in the private sector (8% compared to 52% for the others). Interestingly, results (available upon request) show that an experience in the private sector is positively correlated with the performance even if one does not have academic background.
It might also be that the channel through which the performance has improved is the means allocated to the sector. In a fourth specification we test for the effect of leader's characteristics on the spending as a % of GDP (which was considered before as an independent variable). Interestingly we find no impact of the leaders experience on the spending. This tends to show that experienced ministers are more prone to implement reforms that improve the sector's performance than increasing the total spending 12 . Note that the sample considered here is larger than the one used in previous regressions (as the availability of data on spending is higher than the Shanghai ranking) 13 .
Finally, another point of concern is our measure of performance. By construction several countries obtain a zero performance indicator over the sample. These zeros may raise a problem related to censorship. In our case, it is not exactly true since zero is indeed a measure of performance and not the consequence of an arbitrary boundary. In order to test the robustness of our results to the presence of countries with only zeros, we estimate our specifications of Table 1 excluding those countries: Estonia, Latvia, Lituania and Slovakia (see Table A .3 in the appendix). We also find that our results are robust to this restricted sample. 12 One can argue that the use of lagged ministers characteristics is not so appropriate when spending is concerned. Indeed the effect of leaders' decision on education funding is more than likely to be contemporaneous. However regressing spending on contemporaneous variables does not change our results. 13 The last two regressions of Table 3 display poor significance of other covariates. This is likely related to the use of country and time fixed effects that take most of the information. When we withdraw the fixed effects, some coefficients appear to be significant. These are % from central government, Debt and electoral year Standard errors in parentheses, * p < 0.1, * * p < 0.05, * * * p < 0.01 Notes: Corrected-bias estimator with an initial LSDV estimate and 200 bootstrap repetitions. EU15 corresponds to our initial sample without Czech Republic, Estonia, Hungary, Latvia, Lituania, Poland, Slovakia and Slovenia. EU25 restricted corresponds to our initial sample without Germany, Poland and Spain.
With respect to other estimators
We also test the robustness of our results with respect to alternative procedures. In Table 4 we present the standard fixed effect (LSDV), the standard Arellano-Bond (AB) estimator and the corrected bias (LSDVc) estimator when the first estimate of the two-steps method is the Arellano-Bond estimate. We only present the results for the lagged dependent variable and the experience in tertiary education in Table 4 (complete results are dispalyed in Table A .4 in the appendix). We find that our main results are robust to these alternatives. 
With respect to endogeneity
One important question is endogeneity. Indeed the transition of education minister need not be "random". It might be that the minister characteristics influence his or her reelection as well as poor results in terms of performance might explain the need for a minister with some characteristics. We could solve this using an instrumental variable that is not correlated with the dependent variable but would explain the leader's characteristic. Unfortunately we did not find such an instrument. However, there are reasons why it might be less of a concern in our setting. A model in which we do estimate contemporaneous relationship would possibly give rise to concerns about endogeneity due to reverse causality. However when we regress the minister's characteristics, such as the academic experience, on the higher education performance we do not find significant relationships 14 . Furthermore our estimation procedure with lags in the variable of interest (the minister's characteristics) has the advantage of avoiding selection bias since it does not compare contemporaneous variables. Thus it constitutes an acceptable alternative to more sophisticated estimators.
Conclusion
Using a panel dataset of the individual characteristics of European higher education ministers, we find a positive relationship between having a previous experience in the sector and its performance, as measured by ranking data. We find that this relationship is robust to various specifications. Using the theory of human/social capital, signalling theory and the influence on preferences related with the on-the-job learning experience of having been active in academia before becoming a minister, we have discussed various explanations behind this result.
Based on this finding, we can claim that it is important to consider his past professional background when choosing the cabinet member in charge of higher education. Similar statements were made by Moessinger [2014] and Jochimse and Thomasius [2014] in the context of finance ministers. However, in contrast with these previous results, we find that it is not sufficient to have a past experience in academia to be a successful minister. This claim is conditional on having a past electoral experience. Academic and electoral experiences need to be considered when deciding whom to appoint as a higher education minister. Hence, a cabinet member with an extensive academic experience but lacking of electoral credibility might do more harm than good.
A final point concerns the precise channel through which the higher education has improved. We have shown that ministers with an academic experience do not tend to icrease the funding received by the higher education sector. The literature studying the determinants of performance in the education system (see Hanushek and Woessmann [2011] for compulsory education and Aghion et al. [2008] for higher education) argues that both money and institutions matter. By showing that the former is not impacted by the characteristics of leader, this makes us conclude that the latter is changing. In other words, higher education ministers with an academic background tend to implement institutional reforms, all else being equal. Unfortunately we are not able to derive this result explicitly. There is a lack of systematic information about the institutional reforms introduced in each countries such that cross country comparisons are difficult to make. Recent efforts by the European University Association (see a.o. Estermann et al. [2011] ) is a first step in the collection of this information. Hence, future works should investigate how leader's characteristics impact the performance. 
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